LINE OSCILLATIONS.	79
The frequency / depends upon the length k of the section of line
in which the oscillation occurs. That is, the oscillations occurring
in a transmission line or other circuit of distributed capacity have
no definite frequency, but any frequency may occur, depending on
the length of the circuit section which oscillates (provided that
this circuit section is short compared with the entire length of the
circuit, that is, the frequency high compared with the frequency
which the oscillation would have if the entire line oscillates as a
whole).
If li is the oscillating line section, the wave length of this oscilla-
tion is four times the length
Zo - 4 h.	(27)
This can be seen an follows;
At any point I of the oscillating line section Zi, the effective
power
po * avg ei * 0	(28)
is always zero, since voltage and current are 90 degrees apart.
The instantaneous power
p - 6i,	(29)
however, in not zero, but alternately equal amounts of energy flow
first one way, then the other way.
Across the ends of the oscillating section, however, no energy
can flow, otherwise the oscillation would not be limited to this
section. Tims at the* two ends of the section, the instantaneous
power, and thus either « or it must continuously be zero.
Three eases thus are possible;
1,	c w 0 at both ends of l\;
2.	i « 0 at both ends of It;
11. e «* 0 at one end, / » 0 at the other end of l\.
In the third case, / » 0 at one end, e « 0 at the other end of
the line section ?i, the potential and current distribution in the
line section l\ must be as shown in Fig. 37, At Bf C9 etc. That is,
l\ must be a quarter-wave or an odd multiple thereof.
If k ib a throe-quarters wave, in Fig, 37/f, at the two points C and
I) the power in also zero, that is, li consists of three separate and
independent oscillating Motions, each of the length « ; that is, the

